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(57) ABSTRACT

A folded type portable radio communication apparatus has a
first housing having a {first speech receiving section on an
mner surface thereof and a second housing having a first
speech transmitting section on an inner surface thereof. A
hinge section rotatably connects the first housing and the
second housing such that the first housing and the second
housing are folded to oppose the mner surface of the first
housing to the mnner surface of the second housing. A second
speech receiving section and a second speech transmitting
section are provided on an outer surface of one of the first
and second housings to allow communication 1n a folded
state.

5 Claims, 8 Drawing Sheets
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Fig. D
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FOLDED TYPE PORTABLE RADIO
COMMUNICATION APPARATUS WITH
FUNCTIONALITY

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mnvention relates to a folded type portable
radio communication apparatus, and more particularly to a
folded type portable radio communication apparatus in
which it 1s possible to communicate 1n the folded state.

2. Description of the Related Art

A portable telephone apparatus i1s conventionally pro-
vided with a radio unit, a speech receiving section, a speech
transmitting section, a key operation section composed of
key buttons, and a display section for displaying data such
as telephone numbers. In such a portable telephone appara-
tus of this type, because the positions of the speech receiving
section and speech transmitting section are required to
respectively correspond the positions of an ear and mouth of
a user, the apparatus becomes large 1n size so that portability
1s very low.

For this reason, a conventional example of a folded type
portable telephone apparatus as shown 1n FIG. 1 1s provided.
Referring to FIG. 1, the conventional folded type portable
telephone apparatus 1s composed of an upper housing 51, a
lower housing 54 and a hinge section 57 which rotatably
supports the upper housing 51 and the lower housing 54 to
allow the development and the closing. A speech receiving
section 52, a display section 533 and so on are provided on
the upper housing 51, and a speech transmitting section 585,
a key operation section 56 and so on are provided on the
lower housing 54.

In such a folded type portable telephone apparatus, the
upper and lower housings are folded in the carrying state to
make the telephone small in size. In the using state, the
upper and lower housing are developed into a direction
shown by an arrow.

However, 1n such a folded type portable telephone
apparatus, there 1s a problem 1n that the speech communi-
cation cannot be performed in the state 1n which the hous-
ings are not developed.

A portable telephone apparatus 1s described 1n Japanese
Laid Open Patent Application (JP-A-Heise1 4-286444). In
this reference, an additional function unit 1s installed 1n place
of a battery cell case to allow exchange of signals between
the telephone apparatus and the additional function unit so
that the telephone apparatus can be operated based on the
functions of the additional function umnit.

In Japanese Laid Open Patent Application (JP-A-Heisei
5-292165), a portable radio communication apparatus is
described. In this reference, a battery cell package 1s pro-
vided with an optional circuit and a connector for the circuait.
The battery cell package 1s installed 1nto the main body of
the apparatus via the connector. At this time, power 1s
supplied to the main body of the apparatus so that a basic
function and an option function are realized. Thus, by
changing the battery cell package, various functions are
realized.

In Japanese Laid Open Patent Application (JP-A-Heisei
5-30166), a portable radio telephone apparatus is described.
In this reference, a microphone ilip section has a transparent
panel window 1n a position corresponding to a display
section of the main body of the apparatus. Thus, the viewing
of the display section i1s enabled in the state in which the
microphone flip section 1s closed.
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In Japanese Laid Open Patent Application (JP-A-Heisel
8-265403) corresponding to a U.S. patent application Ser.
No. 08/401,392, a portable telephone apparatus 1s described.
In this reference, the portable telephone apparatus 1s com-
posed of the main body of the apparatus having a concave
portion on the side surface, a flip stand, an acoustic bafile,
and a speaker. The flip stand 1s provided for the main body
of the apparatus and 1s movable between a first position
inside of the concave portion and a second position outside
of the concave portion. When being positioned 1n the second
position, the flip stand functions to support the main body
toward an upper direction of the surface. The acoustic bafile
1s formed between the flip stand of the main body of the
apparatus and the surface of the main body when 1t 1s
positioned 1n the second position. The acoustic baftle has an
inverse V-shape such that one end 1s opened. The speaker
transfers acoustic energy into the acoustic bafile.

In Japanese Laid Open Patent Application (JP-A-Heisei
9-18555), a radio communication apparatus is described. In
this reference, a vibrator or a battery cell package built in the
vibrator 1s provided to be detachable from the radio com-
munication apparatus. Thus, the information of call arrival is
mechanically switched between vibration and sound.

However, even 1n any of the above references, the prob-
lem 1n that the speech communication cannot be performed
in the state 1n which the housings are not opened developed
1s not solved.

SUMMARY OF THE INVENTION

The present invention 1s accomplished 1n view of the
above problems. Therefore, an object of the present inven-
tion 1s to provide an improved folded type portable radio
communication apparatus which can solve the above-
mentioned problems.

Another object of the present invention 1s to provide a
folded type portable radio communication apparatus in
which communication can be performed 1n the closing state.

Still another object of the present invention 1s to provide
a folded type portable radio communication apparatus in
which a plurality of speech receiving sections or speech
fransmitting sections can be automatically switched.

In order to achieve an aspect of the present invention, a
folded type portable radio communication apparatus
includes a first housing having a first speech receiving
section on an 1ner surface thereof, a second housing having
a first speech transmitting section on an inner surface
thereof, a hinge section rotatably connecting the first hous-
ing and the second housing such that the first housing and
the second housing are folded to oppose the inner surface of
the first housing to the inner surface of the second housing,
and a second speech receiving section and a second speech
transmitting section provided on an outer surface of one of
the first and second housings to allow communication 1n a
folded state.

One of the first and second housings may further include
a detachable battery cell package on whose outer surface the
second speech transmitting section and the second speech
receiving section are provided. Otherwise, the folded type
portable radio communication apparatus may further include
a display section used to display a data provided on the outer
surface of one of the first and second housings.

Also, the folded type portable radio communication appa-
ratus may further include a first key operation section
provided on the mner surface of one of the first and second
housings, and a second key operation section provided on
the outer surface of one of the first and second housings. In
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this case, the second key operation section desirably
includes at least one of an end key used to end a commu-
nication state, an originating key used to originate a call, and
a response key used to respond to an arrived call.

When a first transmitting and receiving unit includes the
first speech transmitting section and the first speech receiv-
ing section, and a second transmitting and receiving unit
includes the second speech transmitting section and the
second speech receiving section, an active transmitting and
receiving unit may be switched between the first transmit-
ting and receiving unit and the second transmitting and
recelving unit 1n response to an operation of one of the first
and second key operation sections.

Alternatively, the active transmitting and receiving unit
may be switched between the first transmitting and receiving
unit and the second transmitting and the receiving unit in
response to an operation of one of the first key operation
section and the response key.

Further, the first transmitting and receiving unit and the
second transmitting and the receiving unit are reset to an
initial state 1 response to the end key.

When a switch 1s provided on the inner surface of one of
the first and second housings to indicate whether the first and
second housings are folded, one of the first transmitting and
receiving unit and the second transmitting and the receiving
unit may be selected an active transmitting and receiving,
unit based on a state of the switch.

In order to achieve another aspect of the present
invention, a folded type portable radio communication appa-
ratus 1ncludes a first housing having a first speech receiving
section on an iner surface thereof, and a second housing
having a first speech transmitting section on an inner surface
thereof, a first transmitting and receiving section mcluding
the first speech transmitting section and the first speech
rece1ving section. A hinge section rotatably connects the first
housing and the second housing such that the first housing
and the second housing are folded to oppose the inner
surface of the first housing to the iner surface of the second
housing. A second transmitting and receiving section
includes a second speech receiving section and a second
speech transmitting section provided on an outer surface of
one of the first and second housings to allow communication
in a folded state. A first key operation section 1s provided on
the 1nner surface of one of the first and second housings, and
a second key operation section 1s provided on the outer
surface of the other of the first and second housings, and
including at least one of an end key used to end a commu-
nication state, an originating key used to originate a call, and
a response key used to respond to an arrived call.

One of the first and second housings may further include
a detachable battery cell package on whose outer surface the
second speech transmitting section and the second speech
receiving section are provided. Also, the folded type por-
table radio communication apparatus may further include a
display section used to display data provided on the outer
surface of the other of the first and second housings.

In the folded type portable radio communication
apparatus, an active transmitting and receiving unit may be
switched between the first transmitting and receiving unit
and the second transmitting and the receiving unit in
response to an operation of one of the first and second key
operation sections nstead, the active transmitting and
receiving unit may be switched between the first transmit-
ting and receiving unit and the second transmitting and
receiving unit 1in response to an operation of one of the first
key operation section and the response key.
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Further, the first transmitting and receiving unit and the
second transmitting and the receiving unit may be reset to an
initial state 1 response to the end key.

When a switch 1s provided on the inner surface of one of
the first and second housings to indicate whether the first and
second housings are folded, one of the first transmitting and
receiving unit and the second transmitting and the receiving
unit may be selected an active transmitting and receiving
unit based on a state of the switch.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of an outward appearance of
a conventional folded type portable radio communication
apparatus;

FIGS. 2A and 2B are perspective views of a folded type
portable radio communication apparatus according to a first
embodiment of the present invention 1in a developed open
state and a closed state, respectively;

FIG. 3A 15 a back view of the folded type portable radio
communication apparatus according to the first embodiment
of the present mvention 1n the closed state, and FIG. 3B 1s
a cross sectional view of the folded type portable radio
communication apparatus according to the first embodiment
of the present invention along the line A—A shown 1n FIG.
3A;

FIG. 4 1s a flow chart to describe the operation of the

folded type portable radio communication apparatus accord-
ing to the first embodiment of the present invention;

FIG. 5 1s a flow chart to describe the operation of the
folded type portable radio communication apparatus accord-
ing to a second embodiment of the present invention;

FIGS. 6A and 6B are perspective views of the folded type
portable radio communication apparatus according to a third
embodiment of the present invention 1in a developed open
state and a closed state, respectively;

FIG. 7A 1s a back view of the folded type portable radio
communication apparatus according to the third embodi-
ment of the present invention in the closed state, and FIG.
7B 1s a cross sectional View of the folded type portable radio
communication apparatus according to the third embodi-

ment of the present invention along the line B—B shown in
FIG. 7A; and

FIG. 8 1s a perspective view of an outward appearance of
the folded type portable radio communication apparatus
according to a fourth embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Next, a folded type portable radio communication appa-
ratus of the present invention will be described below 1n
detail with reference to the attached drawings.

FIGS. 2A and 2B are perspective views of a folded type
portable radio communication apparatus according to a first
embodiment of the present 1invention 1n a developed state
and a closed state, respectively. FIG. 3A 1s a back view of
the folded type portable radio communication apparatus
according to the first embodiment of the present invention 1n
the closed state. FIG. 3B 1s a cross sectional view of the
folded type portable radio communication apparatus accord-
ing to the first embodiment of the present invention along the

line A—A shown 1n FIG. 3A.

Referring to FIGS. 2A and 2B, the housing 1 of the folded
type portable telephone apparatus 1s divided into an upper
housing la as the first housing and a lower housing 1b as the
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second housing. The upper housing la and the lower housing
1b are rotatably connected by a hinge section 1c¢. Therefore,
the upper housing la and the lower housing 1b are possible
to rotate around the hinge section lc. As a result, the
developed state shown 1n FIG. 2A and the closed state
shown 1n FIG. 2B are accomplished.

A first speech receiving section 2 and a display section 3
are provided on the inner surface 1e of the upper housing 1a
which 1s opposite to the lower housing 1b 1n the closed state.

On the other hand, a first speech transmitting section 4
and a first key operation section 5 used to respond to an
arrived call or to end the communication state are provided
on the iner surface 1f of the lower housing 15 which 1is
opposite to the upper housing 1a in the closed state.

A second speech receiving section 6 and a second speech
fransmitting section 7 are provided on the outer surface 1g
of the lower housing 1b opposite to the surface 1f. The
second speech receiving section 6 and the second speech
fransmitting section 7 may be provided on the outer surface
of the upper housing 1la.

Also, a battery cell package 9 1s provided on the side of
the surface 1g. The second speech receiving sections 6 and
the second speech transmitting section 7 are exposed 1n the
closed state of the housings 1a and 1b.

A second key operation section 8 1s provided on the back
surface 1/ of the upper housing la opposite to the surfaces
le. The second key operation section 8 1s desirably provided
in a substantially central portion of the surface 14. The
second key operation section 8 contains a key 8a used to
respond to an arrived call and a key 8b used to end the
communication state.

Referring to FIGS. 3A and 3B, there are installed a first
receiver 2a 1n the first speech receiving section 2 which 1s
provided for the upper housing 1a, a first transmitter 4a in
the first speech transmitting section 4 which 1s provided for
the lower housing 1b, a second receiver 6a 1n the second
speech receiving section 6 and a second transmitter 7a 1n the
second speech transmitting section 7. A radio section 10a for
speech transmission and reception and a control unit 105 are
installed in the upper housing 1a and the lower housing 15,
respectively. The respective sections are electrically con-
nected by wirings (not shown) such that speech transmission
and reception can be performed 1n a well known method to
a person 1n the art.

In this way, 1n the present 1nvention, the upper housing 1a
and the lower housing 1b are opened for operating the first
key operation section § and speech communication 1s per-
formed by use of the first speech receiving section 2 and the
first speech transmitting section 4. In addition, even 1 the
closed state of the housing 1, by operating the second key
operation section 8, the response to an arrived call and the
ending of the communication can be performed by use of the
second speech receiving section 6 and the second speech
fransmitting section 7.

In the above-mentioned first embodiment, a first speech
transmitting and receiving unit (the first speech transmitting
section and the first speech receiving section) and a second
speech transmitting and receiving unit (the second speech
fransmitting section and the second speech receiving
section) may be usable at the same time, that is, may be in
an active state. However, 1t 1s desirable that one of the first
speech transmitting and receiving unit and the second
speech transmitting and receiving unit 1s selectively acti-
vated 1n accordance with the using state.

For the purpose of such selective use, 1t could be consid-
ered that the first speech transmitting and receiving unit 1s
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set to the active state in a normal state, and the control unit
1056 performs switching 1n response to the operation of the
second key operation section 8 such that the second speech
transmitting and receiving unit 1s set to the active state.
When the second speech transmitting and receiving unit 1s
used, the first speech transmitting and receiving unit 1s set to
an 1active state, of course.

The control operation of the control unit 105 in this case

will be described with reference to the How chart shown 1n
FIG. 4.

When a power supply (not illustrated) 1s turned on, €.g.,
when a power supply switch 1s turned on so as to supply
power to the respective sections (Step S101), the control unit

105 controls the first speech transmitting and receiving unit
to be set to the active state (Step S102).

After that, when a call arrives and the second key opera-
tion section 8 is operated (Step S103, YES), the first speech
transmitting and receiving unit 1s set to be 1nactive and the
second speech transmitting and receiving unit 1s set to an

active state (Step S104). As a result, speech communication
is started (Step S105).

On the other hand, when the first key operation section 5
1s operated without operation of the second key operation
section 8 1n the step S103, the speech communication 1s
started 1n the state just as 1t 1s.

When the operation of the end key 8b 1s performed during
the speech communication (Step S106, YES), if the second
speech transmitting and receiving unit 1s 1n the active state,
1.€., 1f the first speech transmitting and receiving unit 1s not
in the active state (Step S107, YES), the first speech trans-
mitting and receiving unit 1s set to the active state and the
second speech transmitting and receiving unit 1s set to
inactive (Step S108). Thus, the speech communication end-
ing process is performed (Step S109).

On the other hand, if the first speech transmitting and
receiving unit is in the active state (step S107, YES), the
speech communication ending process 1s performed just as
it 1s.

It should be noted that when the end key 8b 1s operated 1n
the step S106, the second speech transmitting and receiving
unit may be set to be mactive and the first speech transmit-
ting and receiving unit may be set to the active state.

Alternatively, after the speech communication ending
process, the switching of the first and second speech trans-
mitting and receiving units between the active state and the
inactive state may be performed.

Next, the folded type radio communication apparatus
according to the second embodiment of the present mnven-
tion will be described below with reference to a flow chart

of FIG. 5. The second embodiment has the same structure as
that of the first embodiment.

In the second embodiment, both of the first and second
speech transmitting and receiving units are set to the mactive
state 1n the normal state. Then, under the control of the
control unit 105, the first speech transmitting and receiving
unit may be set to the active state 1n response to the operation
of the first key operation section 5. Also, the second speech
fransmitting and receiving unit may be set to the active state
in response to the operation of the second key operation
section 3.

Referring to FIG. §, when a power supply 1s turned on
(Step S201), there is an arrived call (Step S202), and the first
key operation section 5 is operated (Step S203, YES), the
first speech transmitting and receiving unit 1s set to the active

state (Step S204).
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On the other hand, when the response key 8a of the key
operation section 8 1s operated without operation of the first
key operation section 5§ (Step S205, YES), the second speech
transmitting and receiving unit is set to the active state (Step

S$206).

When the speech communication ending process 1s started
during the speech communication (Step S207, YES), the
speech transmitting and receiving unit in the active state,
1.€., the currently used speech transmitting and receiving
unit 1s set to the inactive state (Step S208). Then, the speech
communication ending process is performed (Step S209).

In the above-mentioned second embodiment, the second
speech transmitting and receiving unit 1s provided to the
lower housing 1b. However, 1n the folded type portable radio
communication apparatus according to the third
embodiment, the battery cell package 90 1s arranged on the
whole surface of the lower housing 100 as shown in FIGS.
6A and 6B. At this time, the speech transmitting section 7
and the speech receiving section 6 may be provided on the

outer surface of the battery cell package 90.

Also, as shown 1n FIG. 7A, there may be provided a call
arriving and originating key 8c, keys 8d for inputting
information such as a telephone number, and a second
display section 11 for displaying the information such as the
telephone number on the outer surface of the upper housing
la. The keys 84 may be ones by which digits such as the
telephone number can be selectively inputted with a well-
known method. Also, the key 84 may be one by which a
telephone number of a telephone number list 1s selected and
read out with a well-known method. Further, the key 8d may
have a single key or ten keys as then first key operation
section 5. In addition, as shown 1n FIG. 3A, a response key
used to respond to an arrived call key may be provided
independent of the call originating key.

It should be noted that FIG. 7A 1s a back view of the upper
housing la of FIG. 6B, and FIG. 7B 1s a cross sectional view

of the folded type portable radio communication apparatus
along the line B—B 1n FIG. 7A.

By such a structure, it 1s possible to perform a call
originating operation in the closed state 1n addition to a call
receiving operation.

FIG. 8 1s an outward appearance diagram of the folded
type portable radio communication apparatus according to
the fourth embodiment of the present invention. Referring to
FIG. 8, the fourth embodiment 1s different from the first
embodiment shown 1 FIGS. 2A and 2B 1n that a switch 20
1s provided on the 1nner surface 1le of the upper housing 1a.
The switch 20 protrudes from the inner surface of the upper
housing 1a, and 1s pushed by the inner surface 1f of the
lower housing 1b 1n the closed state of the housing 1 such
that the switch 20 1s buried into the upper housing 1a.

The control unit 105 detects the state of the switch 20, so
that the speech transmitting and receiving unit to be used can
be automatically switched between the first speech trans-
mitting and receiving unit and the second speech transmit-
ting and receiving unit. That 1s, when the housing 1 1s used
in the developed state so that switch 20 protrudes from the
surface, the first speech transmitting and receiving unit 1s
selected. On the other hand, when the housing 1 1s used in
the closed state so that the switch 20 i1s buried into the
housing 1, the second speech transmitting and receiving unit
1s selected.

The other components are the same as those in the first
embodiment. Therefore, the description will be omitted to
avold redundancy.

By adoption of such a structure, the selection can be
mechanically performed 1n the present mnvention.
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In the above-mentioned embodiments, the folded type
portable telephone apparatus 1s described. However, the
present invention can be applied to the folded type portable
telephone apparatus. In this case, communication can be
performed 1n the folded state of the housing.

Also, 1n the above-mentioned embodiments, the compo-
nents are arranged on the upper housing and the lower
housing. However, the arrangement of the components 1s not
limited to this. The components may are be arranged regard-
less of the upper housing and the lower housing to satisfy the
spirit of the present invention.

Further, 1t 1s desirable that the number of keys which are
provided on the outer surface of the apparatus be small.

It should be noted that although the distance between the
speech transmitting section and the speech receiving section
1s small 1n the closed state, the influence to the speech
communication can be almost 1gnored.

As described above, 1n the present invention, the first
speech receiving section, the first speech transmitting sec-
tion and the first key operation section are provided on the
inner surface of the apparatus and the second speech receiv-
ing section, the second speech transmitting section and the
second key operation section which 1s used to respond to the
arrived call and to perform the speech communication
ending process are provided on the outer surface of the

apparatus. Therefore, the folded type portable communica-
tion apparatus can be used in the closed or unfolded state.

Also, because the call originating key 1s provided 1n the
second key operation section, the call originating operation
can be also performed 1n the closed state.

Moreover, because the folded type portable radio com-
munication apparatus has the display section on the outer
surface of the apparatus, the further improvement of oper-
ability can be realized in case of use 1n the closed state.

What 1s claimed 1s:

1. A portable radio communication apparatus comprising:

a first housing having a first speaker and a display on an
mner surface thereof;

a second housing having a first microphone and a first
keypad on an inner surface thereof;

a hinge rotatably connecting said first housing and said
second housing so that said inner surfaces of said first
and second housings oppose each other when said first
and second housings are folded together and so that
said display and said first keypad are exposed and
available for use when said first and second housings
are unfolded,

said first speaker and said first microphone being arranged
and adapted for operation only when said first and
second housings are unfolded,

said first speaker and said first microphone being spaced
apart when said first and second housings are unfolded
so that said first speaker fits next to a user’s ear and said
first microphone fits next to a user’s mouth during
operation of said first speaker and said first micro-
phone; and

a second speaker and a second microphone on an outer
surface of one of said first and second housings and a
second keypad on an outer surface of the other one of
said first and second housings for operating said second
speaker and said second microphone.

2. The portable radio communication apparatus of claim
1, wherein said second keypad includes an off-hook select
switch and does not include alphanumeric keys.

3. The portable radio communication apparatus of claim
1, further comprising a battery cell package on said outer
surface of said one of said first and second housings.
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4. The portable radio communication apparatus of claim and second housings further comprises a display and
3, wherein said second speaker and said second microphone wherein said second keypad includes an off-hook select
are on an outer surface of said battery cell package. switch and plural keys.

5. The portable radio communication apparatus of claim
1, wherein said outer surface of said other one of said first ¥ %k kK



	Front Page
	Drawings
	Specification
	Claims

